Development of unconstrained handwritten digit extraction, segmentation and recognition on bank cheques using artificial neural network by Anak Francis, Adam
DEVELOPMENT OF UNCONSTRAINED HANDWRITTEN DIGIT 
EXTRACTION, SEGMENTATION AND RECOGNITION ON BANK 
CHEQUES USING ARTIFICUL NEURAL NETWORK 
A Project paper submitted to the 
MARA University of Technology 
In partial fulfillment of the requirements for 
Bachelor of Science (Hons) Intelligent System 
Faculty of Information Technology And 
Quantitative Science 
By 
ADAM ANAK FRANCIS 
2002656077 
BSc (Hons) INTELLIGENT SYSTEM 
FACULTY OF INFORMATION TECHNOLOGY AND 
QUANTITATIVE SCIENCE 
1^ ^ APRIL 2005 
DECLARATION 
I hereby declare that this research report together with all of its contents is no other than 
those of my own work, except for some information taken and extracted from other 
sources that have been quoted respectively. 
1'' APRIL 2005 ADAM ANAK FRANCIS 
(2002656077) 
11 
ACKNOWLEDGEMENT 
In the name of God, Jesus Christ the Most Gracious and the Most Merciful. 
Glory and praise to God. With his utmost blessings, I was able to finish this 
written report within the time duration given. This has proven that if there is a will, there 
is a way. 
Firstly, my full appreciation goes to Assoc. Prof Zaidah Ibrahim who has 
effortlessly tries to enrich me with her ideas and opinions in order for me to complete this 
project. Her ideas and opinions help me a lot in acquiring new knowledge and skills. 
Thanks for your commitment during the consultation hours with me. 
Special thanks to Assoc. Prof Dr. Azlinah for your guidelines, motivation, and 
supports in conducting this research. With her expertise, I was able to conduct a research 
on the specific domain that I am doing now. 
My deepest gratitude and love also goes out to both of my parents and all of my 
siblings who have given me inspiration and support during this project. Without the 
courage and wisdom that they have given to me, I will not have a strong will to finish this 
project. 
I would also like to thank all of my fiiends who contributed to my research. They 
are course mates in CS223, my housemates and my best friend who were always there 
when I need them. I would like to thank all of you. God Bless you. 
1"" APRIL 2005 ADAM ANAK FRANCIS 
111 
ABSTRACT 
This project is about the handwritten numerical strings that were extracted, 
segmented, and verified for bank cheques. This project has four objectives. The first 
objective is to make data collection for digitized handwritten courtesy amount on bank 
cheques. The second objective is to locate the position of the amount courtesy block for 
the extraction process by using the Coordinate Search. The third objective is to perform 
Vertical Splitting Algorithm technique for digit segmentation. And lastly, to develop an 
Artificial Neural Network for digit recognition. The project is hoped to bring benefits to 
the people who is doing the same studies on image processing. The general result for this 
project is that; this system has an accuracy of 60% in recognizing and verifying the 
handwritten numerical strings for 300 training data sets and 50 testing data sets. For the 
back- propagation neural network module, the numbers of hidden nodes in the hidden 
layer that have been selected was 2, the sum squared errors was 0.001, the momentum 
was 0.95, the learning rate was 0.7 and the initial weight was set in the range of [-2.4, 
2.4]. 
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